IFN regulatory factor 10 is a negative regulator of the IFN responses in fish.
IFN regulatory factor (IRF) 10 belongs to the IRF family and exists exclusively in birds and fish. Most IRFs have been identified as critical regulators in the IFN responses in both fish and mammals; however, the role of IRF10 is unclear. In this study, we identified IRF10 in zebrafish (Danio rerio) and found that it serves as a negative regulator to balance the innate antiviral immune responses. Zebrafish IRF10 (DrIRF10) was induced by intracellular polyinosinic:polycytidylic acid in ZF4 (zebrafish embryo fibroblast-like) cells. DrIRF10 inhibited the activation of zebrafish IFN1 (DrIFN1) and DrIFN3 promoters in epithelioma papulosum cyprinid cells in the presence or absence of polyinosinic:polycytidylic acid stimulation through direct interaction with the IFN promoters, and this inhibition was also shown to block IFN signaling. Overexpression of DrIRF10 was able to abolish the induction of DrIFN1 and DrIFN3 mediated by the retinoic acid-inducible gene I-like receptors. In addition, functional domain analysis of DrIRF10 showed that either the DNA binding domain or the IRF association domain is sufficient for its inhibitory activity for IFN signaling. Lastly, overexpression of DrIRF10 decreased the transcription level of several IFN-stimulated genes, resulting in the susceptibility of host cells to spring viremia of carp virus infection. Collectively, these data suggest that DrIRF10 inhibits the expression of DrIFN1 and DrIFN3 to avoid an excessive immune response, a unique regulation mechanism of the IFN responses in lower vertebrates.